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oflH.e|-i-i-g: ^sHr DflHel-i <H3H, #7l vfts.B)4. <H3]°H <Sl£]fe ^eKl 

olEe^o] e^.go^ (Restoring) e)i£<^ ^(Active restore level )^ "*r 
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{Semiconductor memory device having bit line coupling scheme capable of preventing 
sensing speed deterioration} 

Register Set, MRS)* °l-g-*H ^4°^ 7}^]f]^ M-^nf. 
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<7> tiKE*)l n)l2.Hl^l, c]^^ ^j^5L7l- nfl2.e|^ ^^o] 

5^*1, o]s. t^ig nlla.&)^ ifl^ ^3flA]E^ -g-^ (Capacitance), 

^ € -8-^CCell capacitance)^ *M-*|JI «^r-£M- 3 H 31 3 4 £ 

<8> #ol7l fl*H € -g"^ ^7}X\f)7] ^tb a|E2}o] ^ 

. -f^ ^ (Bit line coupling scheme H °l^-^4. 

<9> SL l£ ^2fl7l^oll 4^- WlM5}<y 7l#^ ^ tiVH^j ^2.^*1* M"4^1 

5L<£<>14. 

<io> £ 1^ -7]s11a]eK12)^ IJTcH tilEefo](BL)o11 <g^£lJL 7^#^ 

^3flA]Ei(i2)Bl 4^-o)i ^ ^o]Al^(PBLC)7l- ^]7}^4. ul£4<y(BL) ^ -#J£ ujEefo] 
(BLB)£ «)l£.el€#(MC0,MCn)# S^Rr ^1 <^M(llH <££s\JL, #z)^7) 
(13)^ o)he>o](BL) ^ #il wlH4o](BLB) ^^># #*1#43:4. 

<n> ^<>]^l^(PBLC)^r ^l^s|5.(14)^ ^fl ^^4. ^H^Jl(PBLC)7]- fe&]"i"°l 

^ HlEe],6l(BL)ofl. ?1#^ ^3flAlE^(12)7> °HS.&I 4(MC) ^21 

tH^e^C)^ -g-^, ^ € -g-^Cell capacitanceH ^AQA . 
<12> ^1^2] S (14)^ ^JL A]EflAl^( BI )^ tilH^o] ^£ °d 6 \}°}^ *1 ^ ^151 

(PBLCE)» ^]o"Hr ^£7llolE( ND1 ) ^ fc^l°lS(NDl)^ #^*}JL-& tij-^Al^ ^o^ai 

^(PBLC)l- ^<5Kr ?TwlB)(Il)# ^lW. 
<13> ZL^Cll £. loll £A]4g 44 ^-ol f^l^j 4 = tilH^J 7l i^HH^ ^} 

WlEi(H)^ M^^l^BKPl)^ i^-i ^ ^H^l tilH^ll ^lS-Bl^^l^l ^l-^H 
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o]7>£]^ <qjf ^l-^^w" (VDD)°1 ^7>^4. o]ofl 44 <q«- ^^^ 6 y HVDD)5l efl^oi ^ 

AVBL(til^5}o](BL) ^ #\S. ^^(BLB) 7j-°] # 0 J-*}H ^^1^1 

<i4> ^ofl ufls-el^l feel'-O"^ ^-fofl^ 5>]«. ^^^-(VDD)sl 31 

tfS^^. AVBL°1 £L7>}B\ ^o\t]7\) S\o] 7\t\^ 7 ) (13)^1 4fl#^r£7} I^ItA 

r 

tilEej-o] i^S] 431^^H# *r te^l 

^ * 2}-g-]- , ■ 

<17> #7} 7]#^ nf^f- ^3}7l ^ £ ^6j) 4^ 7l#^ ^ 

olla^^-^^, 4^7fl^l ollSL&l^-t-i- ^1°1, #7j 

^sl^Hl ^^tt 4Me}<y ^ #iL W ti l^°J ^ w l 
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* $7] #Ji ^44 4<5} ^oj-^g. 7 ^i^^ fe ^44 7 n 1-^^7l, 4 #7l ^ 

<H45L« >iH*Hr ^il^st ^14^, £1^1*1 47}*m 4^ 4444*1 4444 

<is> # 7 | vH-f 4444^ 4^44 e)^£c>|^ (Restoring) ^1 <ajE]ti. e^^oi 

(Active restore level )^ "^r°l(High)"l- 444^" 44°14. 
<19> ^ 4^0} <H4^HH 4^4 #7l TlHSlS.^, s|f^H #7l *lH43L«-.#^4 

4^31- ^14^, #7l ^HlE^ Sl£i E^^^E-lSl iii ^ ^Hofl #4 .ifl^- 
4444°1 0| 7 ).^c} #7l 444^1 SlS.^ 2=^4^°] rt^ofl A oM Ml-?- 4444 
cflAl^ AV 7] <q a 44444 o]7>^ ^ 44- 

<20> ^-71 Cf^ 7l#^ 44471 £ 4€- 4-£*H ^13.444^, 4 

^7flSl ^12.^^1;^ S^Kr oflS.s]€ <Hel1 0 l, #71 ^12.4 4 4efl°H 444fe 4 m 
44 ^ #iL 4-^44, o^^oi # 7 J ^44 ^ #71 #ji 4^44^ 44°fl £4 3 

H 44°H 7)HAl^7> <?17>4^ 4^14, #71 4^44 ^ #71 #iL 4-^44 

44 444« 44^4tt 4^44 44^-7], #7l *iH4-£l- 4^Rr ^H^ls 
, 4^7114 44 ^H#^l:^l -S-44^ #71 Tin 51^.4 44444 7}444^r ^4*1 
^ 47}4^ ^^o\] -§-44^ #71 44 *1H4^« 4^Rr s.nefl 

4^4 ^ih^ ^-^14^ ^ s^io S 44. 

<2i> a o v 7 | ^11^4^1 ^4 *1l4i441- £444. #7l ^1^44^ 

44 tiI^aij:^ ^40)1 -g-44°i, 4-^14 47>4fe 4-?- 44444 -£444 4^3 
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3 ^^^^ #7l A°\5\^2\ ^.Q^QSLS. #?1 ^12^^^]^ *H2#31 *H 

%#sh -§^h, #71 ^ ^^^sj-i- #7i *H33.si ^^^^s. 

4. #7l ^I3^^1fe Xl3*l^ *IM#:M %#sHl -g-^H, #7l ^ 

<##«5l-£H ^€ Ml^- #71 #7l ^14 

*fl4*l« ^H^IM ^.sH -g-#«H, #71 i^Jf 
« s VAj5i £ cf^ 4«- ^^^°g-ir #71 XI <H 315.51 ^41^ 0 ^5 ^^4. AV7l ^3*1 
#7l Xlli^^l iflx] ^14^^11- 3Pf ^^-H- ^^-^-ir S.ltlk *r 

51 5*4. 

<22> Aj-7] ^flO^Sfe, '^f^ #71 XH^lJll- #^Rr ^tJlEll- ^Hl^Jl, #71 

Z\3-^i E^liElfil ^ ^3^1 #7l S)SS1 #^^1J17> 

°j7HgcK 

<23> ^. ^3). £ M}-^ol ^4 ol^ a. . ^#3fe .3-3^ 

f£-*l o^)]^ 7 l flSfH^- £ Mj-^o] 4^3]^ ^AHll- ^)Al^ ^JjL £i£ ^ $JjL £ 

^ Aj-^j A|^*Vcf. 4 S^oll ^A^ #<H*> %V^Jf^ ^-^^ Jf7fll- 

<25> £ 2^ ^^ofl 4^ tijeel-o]. 71 £tt a}5i^l ^1s.s1#a1i- 
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<26> £ 2* £ ^^l ^H.Bl^lfe, Di)^li 

(MC0,MCn)-i: S^V^r ^£^1(21), wl2=iiKl(BL) ^ tfil til S 5}o}(BLB) , ^ 

% ^n^](22), #*i^7i(23), ^ A^^mm ^ltm-. 

<2?> h1e^o](bl) ^ #j£ HlS5}<y(BLB)-8: efl.E.eM ^5flol(2l)ofl <^^^cf. HlEe]-Ol 
7^1^3-71(23)^ tflJf ^^(AIVCA)^- A>-g-^ji HlE^oi( BL ) ^ # 

Ji alM^J(BLB) £^1 £tf*r^ #*l^rW-. ^ *l^d 0 *KAlVCA)£ xfl^*l<£ 
$)sL°\} °\n ^£4. MI-t- ^^(AIVCA)^ *y7>E]^ SjijL ^^^l^(VDD) 

°1 #^ 7 oHjl-sH I^tt ^^S.^ ^ ^^(VDD)^ efligol Aj-^ci^ ^ 

<28> L^w- ^^^^(AIVCA)^ til^o] ^1^71(23)^4 ^l^sl so]- 43.!-<5] *I 

^^^5. 4-§-£H >*1 ^ ^^tKAIVCA)^- wl^ef-ei ^ (Restoring)^) 

^Elti. sli£<>| ^(Active restore leveD^l "^r°l (High)"!; l^tr^r. 

< 29 > ^ -g-^(Cell capacitance)^ f^M^M JflSfl ^sM^(22)7 r HlEs}-<y 

(BLH £^4. ~7]n*)B\(22)2] til^4<?i(BLH ^sfl 

AlE^(22)^ 4 1 EH^r ^]o]A]^(PBLC)7)- °]7 r £4. ^HAlJr(PBLC)Tr *H si)3.(24H 
«1] ^S^H *H s] 5.(24)-^ 1-^- ^^(BI)4 tilH^o] # ^J-l: oHH€ ^1?1 

^Jl(PBLCEH -g-^H ^l^^l3l(PBLC)l- ^W4. *1H^1 Jl(PBLC)71- feel'T'ol 
^ til e ei-o](BL)<>ll <^1^ ^sflAlEj (22)71- ^lse)lt(MC) ^ ^se^l 

?m*\K\(0$\ Q -g-^CCell capacitance H ^7}S)±r JL^tr ^Hr4. 
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<so> *H3S.(24)£r ^ ^^^ls(BI)^ ^l^(PBLCE)!- ^<5Rr ^HtIM ^ (ND2) ^ 

*Vcf. it^oflA^ ^1^(12)4 ^^^^S.^ E^so^ 

(Restoring)^ <3}iqi± ^(Active restore level)^ »*M (High)"!- ^*>fe 

^fl-T- ^^(AIVCAH A}-g-^4. & oitHBl( I2)al ^S-^ H^l^(P2)31 ^ 
<*£Lofl Lflw ^^(AIVCAH ( ?]7>^cf. 
<3i> o]ofl ttj-ef s>l^ ^^(VDD)^ efl^o] ^^e^ ^1<H^1^(PBLC)^ «bH« efl 
t£ i^sl efl^iS. t^£^r ^ ^€^ 0 J(AIVCA) efl^o] £t}. uflse) i|o|j 

cflo]E|7l- feel'T'^ ^-fM- ^"0"°^ ^-fofl 2.^- AVBL(wlMs]-o](BL) ^ 4 Vy - 
wl*=5f°J(BLB) H^Ml ^M^H °H1 4£f ^1^71(23)51 

<32> o]B]E-l(I2)^ 2] 2.^ E^^|^Ei(P2)^ ^a<^l ^ ^^(AIVCA) cflAioll 

^l-¥- ^€^°*J-(VDD)ol oi7>€ *r 514. °1^ ^^lfe ^ ^^(AIVCAH 
AS ^^l^MS: *]3-^ £^^l^Ei(P2)^l iiiS} Afol^l £ w> 0 l°l ^(Forward 
bias)7> ^El^ ^o] Hj-^]^ ^ ^cf. 

<33> 2 3£ ^2)5.51 <5H1- i^Efvfl^ 2^jnK o.^ ^Jf*}^ ^ 

H.s]-ol^(P3)sf H]H7l(31)# ^lM. JE.el-ol^(P3)^ ^ok):£(CNTH -§-#<?l- 
^ ^ #€##(VDD)-i- ^41 *H ^ ^^(AIVCA)* mM^B-l 
^ ^€4. til JH7l (31)^=- 7l^#<y-(VREF)3i}- ifl^f ^^tfCAIVCA)^ ulMH ^H^l 
Jl(CNT)# ^^4. £ 3^1 £>1€ ^s^tt 1H 0 H £ 
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<34> £ 4fe £ 2°\] S.*]Q *\}°]5\£.2] 4^ ^S( Mode 
Register Set , MRS)* °l-g-«H ^H^S^l *i^*I<iM- 7>^H^ 3 -ft- 44^4. 

<35> £ 41- ^tB^, *IH 2)5.(44)^ M.S. ^i«AijL(BI)4 41Jl(PBLCE)1- ^Kl^Hr ^ 

HTlH e(ND3), ^■s.'7flolE(ND3)^ eflH-g- 4=1 ll^o] 

^SBi(441), ^ efl*i 4^1(441)^ #^-tl3:f- *lH^iL(PBLC)» iHS^Vb 

°vl»l^(I3)l- -7>i}^4. 

<36> o]tf|EKl3)^ ^^A^ i^l^l 51^(46)^ #^^lX7> 2, o] 

t^E^(I3)^ 3] 2-+ e^^^eKPS)^ ^ |Hofl S\ 5.(46)5] #^a]^7]- 

<37> ^ Aj-^Tll^ H.c^j^^ 3} E (MRS) (48)7} $]Ko\]A-] <£7}5\^ ^ (CMDH -g- 

4^7fl5] ^-S ^^A]3i#(PCl-PC4)^: ^Strcf. 1^ s\S.U6)^ ^ 

7flfi] ^ ^H^Jl1-(PC1-PC4H -S-^*H *!H5l5.(44)vflo] o]h]^(I3)^ 
7f^A]7jcf. ' 

<38> 5]s(46)^r 4^7flS] i^^ll-(SWl-SW4)^: i^-fV4. ^1^€ ^H^l^ 

(PC1)7> ^li^^](SWl)7> ^^(VPPH «?1^^(I3)^ 

<L5L*] *l]2*i^ *1H^Jl(PC2)7}- #^S)-£]^ *fl2^*l(SW2)7} ^1^ 

^^(VDDH <yw]Ei (13)^1 ^^j^.^ ^fl^tf. ^13^1^ ^H^]:£(PC3)7} * 
^sq^ *fl3^*l(SW3)7> ^-gr^M ifl^- ^^^^(VINT)^l <ytHE](I3)^ ^€^^5. 
^ *H^4. ^4^1^ *1H4]3:(PC4)7> ^s^l'S ^14^^1(SW4)7> H^^H IE. 4^ 
^Jf ^^^<y-(AIVCA)ol <yti]E-l(I3)^ ^€^^5.^ ^1^€4. 
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<39> <^7}o])*] ^ ^^(AIVCA)^ £ 2 ^ £ 3<^1 ^4 ^ajvg- q-E} 

^^(VPP)-^ ^^^^(VDD)ol ^<£s\°] 3°*H4. ^ 

^(VINT)^ iflJf ^^(AIVCA)^ ^7}7]S. ^ ^^^^(VDD)^ ^^sH ^ 
^i^SAi 9]^ ^^^«g-(VDD)^ sfl^oi Aj-^^^c ^15. 

(Clamp)^fe ^o)^. 

5Li E^^ iE KP3)5l d>^-i^l ^7l-Sl^ ^^^^ ti]^ ^7]i4 ^ofo): *1 

4. oil- efl^ -)ir.Ei(441)fe ?!^^^^ ^o J -^ov (V p P) ^ A>-g-^. 

<41> olAj-^A^ ^-Ol e 4 ofl 5\g_^r ^o.o\\^. t S[_£_*l ufl £Seflx|A E f 

£ 7)£ ^9] f-Aj-o^ ^o. 7> ^ ^Bj-^.ol^El ^ ^ 

7} 7f^^rf^ ^ ojsfl*V ^o]c}. ^ Al^*l 71^^ jiJr ^« 
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<44> *L£.*t nfl 2.^31*1^ ^M(MRS)!- °l-8-*H ^H35.(44) ifls] <y*|E](I3) 
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1] 

t\^*\ *fl£^i3 o^eflol; 

^-71 v\]5L?]4. <Hefl°l^ UlEEj-o) ^ «lE^o]; 

^71; ^ ■ 

2] 

^UlH &<>H, A o v 7l ifl^- ^^^r ti]He}<y e}i£<^ (Restoring)*! ^^a. 
B^£.<H efl ^(Active restore level)^ "*M (High)"* ^£>fe &<&9l f^AS 

3] 

A 0 V 7) *)H*]J^t #?^Hr ^l^Eil: ^-til^jl, 
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sjs.^ S^^l^E^ ^3.^ ^-71 sq^- ^l7|-£]^ ^ ^ #5^1 

13^*8" 4] 

*fli*eN SH>H, #7l *f|<H33.^, 

slf^l A o v 7l #3*Kr ^l^^i- 7Hls}:iL, 

5] 

*nrM sn^r, ^ &q#<s°) #7i him^oi ^^^^ ^^j^l 

Cf^7fl^ >lla.e]^l;# i^Kr P)1S5]^ ^t])o); 

#7] nflS.^ ^Eflolofl o^^Sl^ WlMSfo] ^ #j£ HlE^O]; 

^#71 ; 
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*K^flS] £Q -g-#*H %7\ ^Q^-^r 7}VtX\7}^ + 

• 7] 

^ 1#^ 3H^:M %^sH -§-^H, ?l7>s)^- ^1-^ #^*1<?H ^oj. 

8] 

^7] ^l^^lJll- #3*Rr °J^# 
A J-7] SlS-i S^flxl^E^ ^ ^H^l ^7} #^^1 
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